I. INTRODUCTION
Fan is the important equipment of coal mine ventilation system, in the event of failure will lead to gas accumulation and explosion, endanger the safety of coal mine workers, cause huge economic losses of coal mining enterprises. In order to ensure its reliable operation, Coal put a lot of money and manpower for maintenance of the fan every year. So, effective condition monitoring is necessary for the fan. A kind of mine fan state monitoring system based on ZigBee is designed, can realize the rapid networking and the purpose of the fan running status real-time monitoring. As support vector machine adopt a new type of learning mechanism, realizes the structural risk minimization principle, has good generalization ability for the future sample, even in a long range forecast still can ensure the accuracy of fairly. Then, the support vector machine (SVM) was used for trend prediction of fan vibration signal, predict the running status of the fan in a timely manner.
II. SYSTEM ARCHITECTURE Fan condition monitoring system for coal mine application, the overall system design will be as follows: data collection, analysis of the monitoring and control system communication layer. Fan condition monitoring system of coal mine based on the ZigBee, overall architecture is shown in figure 1 .Data collection layer by the number of distribution on fan equipment terminal nodes to bearing of the front of the fan is temperature, bearing the front-end vibration, bearing the back-end temperature, bearing after the period of vibration, such as data acquisition, form a wireless sensor network. And sends the data to the coordinator node, complete data collection and send. Support vector machine (SVM) is used for classification and support vector regression machine can be used to make predictions. Due to the vibration of the fan data belongs to nonlinear signal, for linear support vector regression machine can't solve the problem of regression, the need to map sample space from a low dimensional space to high dimension space, and then find the solution with linear regression method in high dimensional space, the process is International Symposium on Knowledge Acquisition and Modeling (KAM 2015) done by kernel function. Rather the original training set U introduce from European space Rn to the Hilbert space transformation. According to the Mercer theorem, kernel function is [2] [3] :
The nonlinear optimization problem is converted into: 
The optimization equation is: 
When the kernel function selection radial basis kernel function, the decision function of support vector regression machine shown in the following type:
IV. BUILDING THE SUPPORT VECTOR REGRESSION MACHINE PREDICTION MODEL
In this paper, using statistical methods to study the historical time series data, and the nonlinear mapping approximation data generated by learning the implicit nonlinear mechanism, and then use the mapping for time 
VI. SIMULATION RESULTS
Do the experiments of the Lorenz nonlinear signal. In the experiments, using Lorenz signal before 320 data points is used to forecast model of training, take then verifies the predicted results of 180 data points and contrast. Figure 2 for the prediction of single step of the SVM algorithm, solid line as the original data, the dotted step ahead of schedule for the SVM forecasting data. Can be seen from the figure 2, the algorithm used in the prediction error is small, the RMSE = 0.0366. The Lorenz signal multi-step prediction experiment using the SVM algorithm, the input signal and single-step prediction experiments the input signal. Take the Lorenz signal's first 430 experimental data points, used to training, a prediction model with subsequent 70 data points to verify the correctness of the prediction results. Figure 3 , figure 4 , solid line as raw data, a dotted line to the SVM forecasting data. Can be seen from the two pictures, using SVM method forecasting results in 70 forecast range and the degree of fitting of real data is better, and the predicted results of the root mean square error is 0.7926;Within the scope of the 100 steps prediction, forecasting curve can reflect the change trend of the real curve. VII. CONCLUSION Aim at fan condition monitoring of coal mine, the author of this paper designed a kind of mine fan state monitoring system based on ZigBee, realize the coal mine fan equipment running status in real time and automatic monitoring function. Using the support vector regression machine to collected vibration signals are trend to predict these events and thus to the operation of the equipment of the fan make a prediction and warning information. The experimental results show that support vector machine in the vibration signals of the fan equipment trend prediction can meet the need, in the trend prediction of vibration signal has a good application prospect.
